Evidence for synergistic interactions between ras, myc and a mutant form of p53 in cellular transformation and tumor dissemination.
Mouse 10T1/2 cells were transfected with combinations of T24 H-ras, human c-myc and the proline 193 mutant form of p53. The three-gene ras/myc/p53 combination was significantly more efficient than single genes or double gene combinations in inducing transformed foci in vitro. An analysis of cell lines isolated after transfections with ras, ras/myc, ras/p53 and ras/myc/p53 indicated that the last combination contained significantly higher levels of ras protein than the other combinations, produced tumors in syngeneic mice with a shorter latency period, and exhibited an increased ability to form lung tumors in an in vivo experimental metastasis assay. Synergistic interactions between ras, myc and mutant p53 genes were observed in focus formation and metastasis assays, suggesting that the action of the three oncogenes in malignant transformation occurs along separate but interactive pathways. These results support a working model of oncogene cooperativity in which alterations in myc and p53 permit elevated expression of ras, which is important in a mechanism affecting both cellular transformation in vitro and tumor dissemination in vivo.